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(57)Abstract 

PROBLEM TO BE SOLVED: To eliminate the chance of having 
impossibility in reproducing write once recorded information by 
initializing the phase of a pregroup synchronization signal 
det ction timing and a write once data synchronization signal 
insertion timing to a prescribed shape in accordance with a 
variable setting value. 

SOLUTION: A CD encoder 7 EFM modulates the main data and 
th subcode data, in which recordings are conducted, and 

utputs recording patterns EFM1 and EFM2. In this cased the 

ncoder 7 initializes the EFM output timing by the ATIP 
synchronization detection signal ASYNC from an ATIP decoder 6 
pri r to a recording start target time. The insertion timing of the 
subcode frame synchronization signal after the initialization is 
c nstituted so that it is made variable in accordance with an 
ATIP delay setting value ATIP Delay. Thus, the positional 
d viation between the ATIP synchronization signal and the 
subcode frame sychronization signal included in write once 
recorded information is prevented and reproducing impossibility 
is liminated. 
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MttHt**>ttHl 

BL 

K&»0WKm*k &mjrr&*ie> l pss*>yp l lei 

-f *-r i?*>V7 4Mb, 

tf>atfjfl»fcn y?U »^n«y^taj*"r*flS20 

^rv^/PPLLEIS&i:. 

m2»2e>fS^5'/l'PLLISI»3&»feffl*S<t*a*^n 
[000 13 

.D-Rfa?W!)li«r«ftCD-RWfa;4 

-s. 

[0002] 

[tE3lW>fiHff3 CD (3>A7hfa?)«-i!:L 
T . CD-R(CDl/3-^: 1 0*fttl£i3OT 



fig) fa^CD-RW (CD'J^^^T'/W: Will 
^feUb&^f^ S^CD-E : CD-ft/- iT^fcfcnf 
ifflT^S ) ^-f^^3W9l4»*».rv>4. iit^OCD- 
RfU?^CD-RWfa; (J2TF. cd-r/r 

?)V-?\$. 2 2. O5kHz*+i0fllSH8tfcLT*tr(C 

ry ?)v-v\±^ 1*7 fnw&rfflffimz^-t&fffl^- 

FKStBtt » 2 2.05 kHz2-4"WC± 1 kHz<7)^P 

[ooo3] -e-ofctfK ^^ruy^ffladR^FMfloi 

3ftTV*4««BHlHIH±» AT I P (Absolute 
time in pregroove) fclftffltV^ 

h. ATiPcu, vstfflmnmz^ atipiebohs 

CRC3-f'!Wf**ltV^. dt\ ATIP7 
Is— A.C07 *— V «y f- CouTSiBH-f & . 
[0 004] E6(4. ATI P7U— A«D"7*— V-y h 

[0005] «I<7)06 fcij^J: 0 (C. AT I P7 WA 
14. < S y n c ) . ^(Minutes), & 

(Seconds) , (Frames) . CR 

CrJ— H (CRC remainder)i>^M?il 
^(Minutes) . g> ( S e c o n 
ds) . yls—A. (Frames) tf>r— *ti, MSF 
(Minute Second Frame)f-^t 
ifc. AT I PHJH©***. &<O07t;:^ 

[0 00 6] 07(4. ATI PRJBHI^fcOWC, 

[0007] ATIPHJBIIf (Sync) 
{4. eel l=0<0k#l4. CC0H7tCf-V>-^t'-y 
hbLXvkLtzXolz. rnioioOOj-ekO. 
PWH8*±. 07«o«t5=5:fS^-^ (y^— >> ic^r 
4. **J, c e 1 1 = lOfcSli, T000 101 1 

lj k$ixS. CD- R/RWf < iZffiWiig&m 
leSrF^-f^aKJSlT, CD-R/RWH^>fri:iB& 
SrfS)T'{4s £*>ATIP£1ftaSL"C. SMStfHr?* 

*. ^.JOC D - R/RW^r j !,ZiMlZixZ>imffin 
(4. CD (n^hf^X? ) W7t-7-y h 

[0008] ^C"C, CD-R/RWfa?<or'J/ 

^tpc^aiiSAT i prajtB«#fc. itiES^ia 

Lta^S*UVy7'7?^-f-2(Cli. ATI P 
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Y 7 U-J»mMiE^k<OGLmXlsi) s ± 2EFM7 ]s—J\ 

[ooo9]i8(i, co-R/RWf <x^ory/ 

[00 10] Ioa8CSubcode syncfcL 
X^ZtlZZotZ. ATI Pmmm^ < sync ) fc. 
-9-7*3— K7U- APISlfi-^- (Subc o de syn 
c) fc«XHi, 0±2EFM7l — A fc 8*1*0* 

IISr^^^^5feiSliM^tw. -*5 4>fcffi#8-&SaiaLfc 

m&%t'tz. mmifm<?>m& <*>) . ws-.** 

[00 11] H9I1. flawaCD-R/RWH^-f 7*(*: 

liEFMxyn-/, 4 2 (3 AT I Pf3- 
EFMfileii^^-V. SUBSYNCti-tf-T^-h*:? 
I'-AFWHS'WA^^S^/fifv E XTSYNCIi 
|S]£l"g-£«^\ EXTACKIilBI^Ti^ AT IP 

sYNCiiAT i pmmmmm^ biclki n*** 

Ox-X^n?^. BIDATAINIi/^7x-X 
ir — $ 

[00 12] AT I Pf3- ^4 2tC(i. *-"-*5tfc9FM*-t 
SnraRH*: J: ->X7 U iffr—fay*? * 7* U v^fiW f m 

W*ftfc^7x-Xf-^B I DATA I Nfc, H 

Xf-^B IDATAINA^ttJtJ^^^^^x— X 
;U7?BICLKI Nfc#7Jj£*l&. ATI Pf3 
— 4**4 2i4. AM7x-Xf-^BIDATAINt. 
AX7i-X?D-/?BICLK I Nfc*^ AT I P 
tpcoftffiffimb. ATlPH«Hl^>«ffiSrffd. AT 

I PHKHfi^fcaj-S-fc.**: , AT I PH^ffifflt-9-A 
TI PSYNCa<ifJ2j$*U>. 

[0013] E F 1 14. IEi§-r— * SrBf 

aj^-f-S. ^/i, EFMiy3-/4 1ll CKOfai!^ 
^->EFM4"C. tra- A|~f||t*|ft-'t<"D*?A 

S^^ft-f-SUBSYNCartiJ^-r-l.. <^tc, ffifBOffl 
l^5fe5:-oTfi : i5n.?,EFMxy=7— ^4 1(7)^^ sy 

y*nmtiz^\ ^x w%th . 

[ 0 0 1 4 ] El 1 0J4, ffl9 lz^LtlMZm?4 S.y^U 
WlelS&lZisvX . EFMxV3-^4 lO^-f 



t-znv hutz^mt . m90&*wn&tB> 

LX^&. 

[0015] CD — R/RW F *M flH*W)IE» 
SrBB&r*«fc. -9-7*3-K7l^-^|5l«8m^ifA^ 
>f5y^$r, it«H8fc*LfeATIPR»!flt-»<AT 
I P s y n c ) iZlft&yy?- ARBBfB^ 
(Subcode sync) «0fi[SX^A*BfS®Hi: 
J: ? fc-SfflJHM"* fcfttc. WBfla»*»^ » B 1 0 *= 

st±9c. EFMxy3-^4 nztttxmmg&m 

fEXTSYNC$:A*tl>. @10Tit 
ISIfEXTSYNCC r-j Srft(rClr^&3^, CICO 

r - j izv-u^>MM%&mi^&m^¥&mmx' 

[00 16] EFMxya— **4 114. ^aiBBgiS-gflK 
•9-EXTS YNC*»A*$*L*t. iKKAT I 
^Ir&tfiL/^TSfsL GUtfAT I PHJ*ffl«fS<3#AT I 

PSYNC<7)t±5**^ 1EFM71/- "9-7*3 
- H 7 Is-^Wmm^tf&XZiXh X o (C. •9-7 , 3- h* 
7U-Ap)$fi-"i-}¥A:*M SV^fi-^-SUB SYNCS: 
fcb:?rf&. d^iatwLT. EFMxya-y4i»# 
-r s yynWMc&'fstitiz . * -f 5 yrwWMUffi 

frtltb. EFMxy3-/4 1H H«T*S-*EX 
TACK2r£ii7lf ^. H9tc^L7tldli^^ 5 y^MP 
~9Kt4. W±tf0cfc 3 J-TCfc 9 . AT I P nm**) 

[0017] cici-c, i<ofHB<^3K7*-f ^twmmmz 

B3Tri:LT(4. CD-Rf^ ^^Ci3»-&7*»J^A— r 

MS&tfftlbilX^h (mz.imm¥6-29 04 6 2-51- 
^$g) . £<Of4#fl|«<*>*ttilE»«4. m»c0^f5Tft 

t>. «3fc6»i»ttfejfCV^* (M7.{4* ! »il3 :£ F2-3 1 3 7 
■9^8) . ^^fitaRfiJIfillfS (fyWLL) {4. ffl 

-f- LT, ffiSKSmXAJim^b P L L« 

•fi'rjmfr&x'mttL, zwmftmizfctx . -51^^ 
ti, -f'>'^';^PLL5•^l^^^^tv^a . 

[00 18] SfcC fi??}V7< 
)V? b VX , FIR (Fini telmpu 1 se R 
e s P o n s e ) 7 < >V? liXlbtlXm <»^ttWW 
T2-5 0 3 6 3*4fc«> . I R7^;U^(4, 7 
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tlim*-?***. KTWWDITWt, FIR7^;^^ 
[00 19] 

CWSfcWBfcL J: o fcTiRH] 5feo«*a«'CK , !BL 
fciolc. -f S yTHWPHKtt, AT I P 

s^isnesivo**. fm 
aaiaawv^ 7x-x^-^ffi*3B»««a. at i p 
fn-y^AT i p ftmm^mtixo&'m&Tfflmzj: ~> 

X. ATI PHJWt*«aw>*4 9mtnr< 
X?Jl^)ATI PP5BBfi-#ffl:«J: "9"^=» 

8 fc* Lfc a o *flaBWKfc«lW* - fc < * 
9*#** < * 0 , W^T^SSfc^T 

[00 20] d^^TOi, CD-R/RWf^?^ 
fc«Dffi«XUfc|»itr*ifcKJ:0» ATIP^fSffl^S 

t. ^*yrtH8^+^IHWfiSE16Lfe«*'Ct. ^ 

x-X?o-y? £H&$-ti:& i t **Tr* 4 J: 3 (c LT , 
ATI Pf3- cofi^Sr'KK'f S^fctei 
0. ATI P«SHII«f^tt*«i:S**-i:*WB 

[00 2 1] 

WSrSfeT 4A9±jnV5v9 tc U— tf t'- A SrgsStL 

ae? 4 x ? ±<7)t* y ?vt/— r jo * r/uB«sfufe7* 'j 
v^-rmrnaa^mt. tes^-^ffiffiSr^PL-c 

WEIftfcisvrc, xya-l**BW>SH*'f it 



[0022] «W»H20»flBti> f!t*JSl<OftT-fX? 
^-^Hi-f-^o-y^L. ?*:ftl^*Jffilj9&&jSfeL*: 

$-<7y®.mm^t sr asar** i ^-r s^aw p l l psk 

t, asio5*^^PLLS»*»6ttJ*$itft3i«^n 
•y >T 'J o -y 7 i: LTiftf^ L, ®1<^ 

-< Xj£#£Bfc*-f SrS^/l'? 4 lis? mi <n?V9 
JVP L LERj&^aMJ ° * 

L. a^ay^Sm*"#-&JB2<0f f ^A'PLLia» 
[0023] 

.TOjgl CDHS60^®{±. fS^a 1 0»W t StJ6 LT V> 

wmwn 7i-xx-^aj^iB^^s at i pf 

a-^AT I P|3IM«-^eiiil3l®^^fctELT. AT 

IBfcLfcjSfc«F«**LTV^4. 

[ 0 0 2 4 ] 0 1 dOfgHJjOftr *9%Wti£W<Z. 

7". 5liCDf3-/. 6tiATIPf3-/- 7tiC 
Dxyn-r. 8Jii^— WBKiEIR**^- EFMIN 

AT ! P f ^e^^^^^^WI?. ASY 

NCIiATIPHIWfcaHa^ EFM1, EFM2(±IB 
ATIP DelayliATIPf^^ 

[0 02 5] -liOHl^LTtx-fX^ CD-R 

vyhKJ:iATIP3WE«S*iT^*. 5t-r-fX^ig 

SXtf^h*;U^-^2i;, -r a? lCl^— ifh-^S 

•y T 3 h . MC»?Ti'7 , 3 Sr^®J$-^ & 0^ L5rV ^ 
fWWWPSfefliitv^. f>y^T-y7*3{i. U-*b* 
-A$r-f -f x^ liOhv-y^lcSSJtL, ffi««ge«lf 



(5) 



ftm¥ 10-2S365S 



[0026] S£"*W±, «*RBTyr4tt. t v * 
U r * l±CS»S*tfifl!*S:iS£L2M3* (I? 

Ltzm^- (^=rr;wifwBD tz$,ji-r&. -jw 

(EFM) 14, CDf J =r-*'5'VA3jSi , U * 

?*77HB* (WBL) 14, **:7VHWBL I 
Nfcl/t. ATI P?-3~~Sr6»<khZM. AT IP 
^n-^6t'{4. vlO^^^/Hi^WBLINSrFMfl 
Bllt, A-f 7x-Xf-^ (H9«B IDATA I N 

X70<y? (U9<^B ICLKINCfflS) 

AT I P+tfweiaflWBkAT I PHJBHS^) 
&ft£frd. ATIPx3-^6(4, ATIPHMfi-f- 
fcfciM-i fc. ATIPHJBWBilfi^ASYNCiaj* 

[0 0 2 7] Sfc, E»*fc*i. CDiy3-^7(l 
EFMl, EFM2?tfejRUrv-flBiMaB8A,{B* 

[0 0 28] S2(4, IlCSlfcCDxya-/7t: 

owe, *<7mwffi&n^^M (7 >-w* :y F~? m & r 

l l(i;n7^'x*l/-;, 1 2li;D7?^-bt 
1 3«EFMiti*^-f S^^ftfSB. 14(ix 
>3-VA?-h®m\3l3&. 14a«Jfc«HS» 14b(4 
^fflWHl^**. UcJilWV^^. 14d 
(4-teU:??, HeliATIP^^^- 1 4 f (4 
15«EFMxyn-^ 15a 

tl^h^^S^aftW, 15b(4i03l3S, 15c(i-kW 
1 5dJ4EFM7I^— AS/y^^— 15e 
(±EFM^P35, 15f*±-feW*\ 15gt±^-^>- 

[00 29lxy3-Pffl^O7? (xy=7— H^n 

•y?) (4, ^Ov^^x^-^l It, ?D-y?^y 

MWWEU814I4. ATI P ^3-^6^ -»TttHiS 
tl % AT I Pffil/^? 1 4 eCffi^iltV^ AT 
I PB#fSI(ATIP t i me ) tfrtS85i:, SIP#|fJU 
1,7.9 1 4 cfc«»$tt.. iE»B8ttB«ftia*^ fl *BI 
ffifH (Target t i m e ) t o , EflHa&ffiK 



^(Target t ime) i:, •fel/^^HdCi 
o-C3»?$*l^RaE"Wa (Cur rent time) 
fcjWUlSil*. tt!»»14.a-CJ4, £*)iE»iHttB« 

■wnt3K&*Wi:SJt«t. ztit>w—$cr&t* EF 

[0 0 3 0] EFMxyn-/l 5(4, IB#lb€:tf -f 

— yEFMl. EFM2fcii0r*"*. C«0*^t, EF 
MSA* 4 Sy^TBHWiaiH SfcJioTttHSiT.**^ 

(SO, SI) <m AZ'fio . E FMHJTJ:? 
W Sy^TBIWHIRl 314, GNSHttSlPHSia^fflr?, 
AT I pf3-/6*feffi*3*i*AT I PPWHftt&tt 

fASYNCCi^t. EFMHiA^^ Sy^OlOMHI: 

M SV/li. ATIPf^WISSffiATIP De 
If, H3t=*LfcEFMaj*^-f 5y^TW»0»l 3fc 

awe, EFMHS^-f 5 y^Wft?>l§H=, SfiJft 

SATIP De 1 aytfflltS^^vM^^ 
9 8Jt*^^2 2fe:n— H-rSi^K:^^*. & 

(Z, E F M iti^J 9 4 X V7W&m$k 1 3 fc-? WC , » L 

[0 03 1] 03(4, HlfciSLfcEFMaS*^ 5>- 

— «*5?f1l8K7'a -y ?0T'£>£ . Htc*Jttft«F^t4H 
lfcR«T2&9, 2 l(45 8 8it#'7>'*, 22(498 
2 3ttf3-^ 24(4TVHy-MlIB 

[003 2] 5 8 8ii*^>'^2 1(4, x>-3-F?o 

i^)lffl«(4. 1 EFM7W-^fflHt:fflit4. 

9 8ott^^>-^2 2(4, 5 8 831*'>y^2 1 * ? 

HWCffiS-T*. ^-^2 3(4, 5 8 851X7^>^2 
lt98il^^>'^2 2^^y^iI*x3-Kt, -9" 
7'n- K y \s-J»mR&WMm&^ E F M 7 

6. 

[0033] 03t*LfcEFMai*^-f 5 >^iWW0 
88 1 3(C(4, KMfflffiftBlWH^*^. o-hM^- 
7';Wi^-*M^-^5^, ATlP-Ta-^e^as 

wntATi pramansflf asyncc±->t. a 

TI Px-r WRSflATI P Delay**, 58 8 
il75t7y^2 lioil/9 8it^'7y^2 20ca-HSn 

4. *^ati, o-H-f ^-y^ft^^-f x-f*-7' 
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[0 0 34] 04 te. H3^U^:EFMai^^-f 
*TW«3R1 3C43WC. EFM£fJ;Jj;M SV^O&J^ 

(1) lif^?l±OAT I PR$J«-§-. (2) (iATI 

(3) t±9 8B#^>*2 21c® r 0 j #o-K$:fx 
^ k # 09 8it# 2 2 h^t-frn- H 

yu-^mmm^mxmmm^. u) i±9 8m**7y? 

2 2tl r 4 j iS 0 _H§^fc#c7)9 8Jl^^>'^2 

m4z K-trnx-fc z . miz& nz$&im s t mmx-h 

[00 3 5] x-f*?l_LCii. 04(1) £Jrrt£ o % 
1i. ATI P^rJ-re^ATI Pig^ffid-f-ASY 

7x— Xx— ^ffi^SSErfSF?*, ATI Pf 

3 — y 6 oat i p^^ft-f-^aioji^i^^J: -» 

X. 04(2) tzfikLtzXolz, |^l«f^? l±OA 
TI PR«ft-f-fi[ScfcO*>51<^-5. «iBf©fc©T* 
LJt <k o tc. ISHSAT IP D e 1 a yfiHTMixX , A 
T I P BttRftffiK94qfttt3 ftS . 
[00 3 6] *LT. ttlWfc^lRfc:, 9 8il^^>'^2 
2£M ro j fco-KLfcfc* (fl»fcHt*&-> t: 
«. 04(2) OATIPPCTHftffla-^WttilSWtaxo 
^S^T. 04 G) CSUfcJ:3fc, 9 8it#^ 
*2 20#'7>'}-®&* ro j Tc5'3. -tf7"n-K7^- 

4 (2) OAT I PraWWti«-9i&««ttB**t.*®0^-f 5 
VT'tCfcVVC & BWKTft •? , AT I P HJ(H*iiWI?A S 
YNC«>9fe£ffc(C&&. Lfc^t. f^3-K7l/- 
AHJHt^EIKHKi. 04(3) CAT35LfcJ:d 
Hlg£<0-r-fX?l±OATI PHJHflretStLT, 

[00 3 7] iJUStfl/C* 04(4) CiUc^K. 
fcJHHfcOlRfc:, 9 8it^^^^2 2t® r 4j fco-H 

Lfcfc S14, 04 (2) OAT I PBJJMfiajS^WJtasS 
tUZ<Df)9-4 Sy/Cli. 9 Sil^^O^^M 

$<JfPS^-i±^$^V^ -eLT, 9 851*^^^0* 
■JryHli. 04(1) ^Lfci-pC x^X^lJi 
T» &OATI P|iI^fi-^3&*ieii$iX^aSO*I^T 
CO j Li^* J -)T. "^ra-K^U-AHJHtt 

WAMWi^oSMj^-f S^i. 04(4) KijSLfc 

j:3tc. at i prajm^e*a««ais*i*©tf>*4 s 



<MaS^. 04(4) tcBTSRLfcidtc. ^fe)f^ 
?li<0AT I PHJH«#fc«S-*S-£*£fc**CS 

4. 

[0038] ULhO J: 5 C OUSgom^-C' 

i±. f mmmm>*4 7 mjiimmm. 

AT I Pf3-/«AT I PIQMHmftttiaj&HSICjG 
tt. ATIPx-f WSS&tt (AT IP Del a 

y ) * wnarfcORse-r * cifctio. EFMaaN 
5 ^ottWHfcfcf? i isofiffl Srww § c k tfx-z %> 

■*r<?>mmsk . ^f^? i Jloat i p mmm 

D - R/RWf W U !T «f»(C***L* A T 
I PHJBB^fc. 3BES*i.*E«flHR+fc*4*L*1fr 

[0 0 39] m20l^MO?B® 

i <ry%. 2 astjfcoJHBtt* 2 o»Wfc:»j6 LT v ^ 
ft a*. atftJBlffafHBttBBiLrtiO. M«flJlo« 

FMflBKfBW<>f7i- Xt"— ^!BA]BC^ia, AT 

i pfn-mT i pmes9«masi4n^j&& 

■C. ATIPf^WRJBKATIP Delay) 

imm^mzmMt^ zkizz*). EFMaj^^-fs^ 

Ufc. C10^20|li60J^®T{i. 7"'U^iP-rflWBtft 

crMiSfti-yrm^zJz^XftdZklzJ:*). *7*7)V 

[0040] H5t4. <! cyfm<F>Krr <z.9 igKl^JS^ 

o^r. !S2oiiifeo^0{ciftAT i Pxn-^s 

mX'$> h . 0tC^ft-& ??#{i0 1 i: RfllT^ 0 . 3 Hi 
^t/^PLL. 3 2llf^^7^^. 3 3liAT 
IP-PLL. 3 4I4ATI Px^-^Sr^L. FMO 
liFMaOBfi*. MCKim?-?B'y;, fsCK 
ii^lOSfg^Ov^, f s * 8CK(ilg20S<g7D 
v^. ATlPOI±^7i-Xf-^. AT I PC L 
K(i^7x-X?n7?> MSF DataliATI 
P (MSF ) =f— ^Sr^-T. 

[004 1] <?*7*/!/PLL3 1(4. -^OSWj^n -y 7 
Ofitffl**^ * yivm^zv y7-?2>£o fcflMtS*tt:f f 
^/WPLL*»fe5Sr«5. ^^^/Ha-^fcr-ft-i^rt^F 
MSOMc^trfiaiLT. FMmPfl-^FMO^tUTl-r 
ft. =5:^. ■r^/l'PLLIi. 3^ 1 coG£Mt£ffik 

•y^oa^^n-y^ft-f-i: LT. Sl^afi^n-y? 
(fsCK) fc. ^2^If?n7? ( f s *8CK) 
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fc£&7rM>. l <05tfg? o -y ? (fsCK) (nfffik 

mi. *7*7JWE^cr>m*fflm&X'$>&22. 0 5 kHz 
<T>2fe<?>44. 1 kHz-C&&. flfcfr, Jf52<0jlfg?ny 
? (f s*8CK) (i, ^1^5Sfg^C7>/^ (f sC 
K ) <n 8fe<7) 3 5 2 . 8 kHz-C£>& . 
[00 4 2] FMmPfl-tFMOti. fv^PLL^ 

<b^rS^^-^PLL3 l^imimSsiHts^h. & 

W^SIl^I^oy^ (fsCK) k. ^2<0)1 
fi^nv; (f s*8CK) a+'bHtftiRbP. 

Vfto-? 212. ffitlOSfi^ny? (f sC 

K) fcioTFMflOWS^FMOtir^TU^L, F 

T»BUfci3K. FIR(Finite Impul 
se Response) 7 •f/^A^fctlTV^. f 
Sttfr-y 4 IV? 3 2 iZ&^X >M XjWfcSSfufc F M« 
K»*UL 2«<fc£*U AM7i-Xf-^ATIPO 

[0043] Trst* ivy ov? 3 2<oif>-r y y^a. 

ft. *7 * ^;i«^+i»H8HW^aW- & fc > £ ft-fcifc 
«LTf f ^/P7 -(^32 -y 1*:*7fflitiR&&fc 

TI P-PLL3 3CJ1 AM7x-Xf-^AT I P 
OtfiTJj 3*vt 0 . ;<?)aV 7x-Xf-^ ten >/ ? 
Lfc'<-f 7i-X?n»MT I PCLK£:iiS7J-f&. 
[0044] Itf)ATIP-PLL33t>. f^A'P 
LLT'^^ilS. ATI P-PLL3 3ti. 352«DiB 

«?D7? (fs*8CK) siff^nv^fct*. -e 

ti % «L*l(CttWL"CATI P-PLL3 3<50S^a«y 
?«*Rfc3«W*. L^T. x?tf>HH65S& 
"■MR H>O|0ff£ J: o T , >7 * TV Wt-f-O 
■frUtateTfc. AV7i-Xf-?C»U. Jgttffi 
ffl^^tv\'-f 7x-X;n77AT IPCLKJl 
ATIPfa-^3411 A-f 
7i-Xf-?ATI PObW7x-X?n 7 ?AT 
I PCLKSrATJU ^OATIPf3-/(ATI 
Pf^f?^) fcFWtc. AT I P 4>OBf fating 2: , A 
T I PRW»9«>flMi£fr? . AT I PPIWft^'^tt} 
ATI PBIJtBttaje-9-AT I PSYNCrtti 



[0045] kLbOi 3 JC. IOg2i7)||M«t 

lwnfsrvvfm^zji^xffozbizj:*)^ *y*7 

•Cfy7^7 4)V?<7)f} >y b^^Jf^t^-fbSilS J: 

aici/c^a. tfctf-ox. ?4*7 <nm&sab*m>b 

. riff*? < /l^<0# </ h3j-7«WR«*fc 

mmmzmmztih. ATipc^PLLEissii. 

Sfl 2 <mm ? a >y fm-^ZMft? a -y ? t LT V «o 
fLtCJtWt-CAT I POPLL@BW>|j|^ny^||« 

m£rXi>. A^7x-Xf-^t:SU, S£it&ffli£<0 

£. J^Ui^^m2<0|IM<0?BHIi:, ^^K0H*6 
c?>l&Blz£Zim*<4 $>7fflW®3&b£lt'^Zb. W, 

2 DXtGarab <t*u£ „ m i <onsfec^© £ mun® 
s cdt\ a t i p B#fa^^ft®ife&*rpLL$ fts c: k tz 

[0046] 

-^ffi^agBtP^ AT I Pfn-/C0AT I 
#«aJ3BS"*IHt=J6tT, ATIPf^WRgttl 

Wa^lr o ^ffiffl Sri^-T & - 1 * J T*^ ^ J: -5 lz L 
"CV^ft. CD-R/RWf'fA^07* l J/ 

;w-^4it*a*L*AT i ppwMfl^k, itiasnsia 

< *i £ ^ t= J: oT . ?!^3&CRrflSfc:*->fc 0 , 
[0047] ft^^20^7 ; ^X^|gift^S^fei^'f 

crmftrn-vfiE^zx-ixftdnx, v * rjvm^co 
tv7<w<»*i vh*7mma>$tftztiz£oizLx 

fi/jiv? 4iv-9<nij y \-$-7fflr&£Liii%izmmmzM 

m*tl&. t?Z. AT I PiOPLLEKte. ^2cOMf^ 
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®^4>'l>TOR;i>*53» LtitZ izit^ Ztltzitm LX 
AT I Pcr>PLL\B\S&0)£fe?xn<y?mm!li>£{£Ztl 

>f7x -Xf-^ fc*f LX , ^ffiffliW WnM 7 

T , if 3?m l «0E»* -Y 5 > mmm&tz <fc &*MUdni 
£X, AT I Pfn- *>3fc£a t *I*$r<4'*0 

x. ATip>«Fiafl!«<^aHtt**-«rti±s*i.ft. 

^mm^m^mm<^^\^-fmtf\3 * ?hx* 

-5. 

[02] ai^L^CDXi/a-^TCOV^, 

Rswjftosiit^jKB*)— m&&tm&7a -/ ?hx* 
stro^^Hx**. 



[05] ^ exmnx? -r ^ v ^x . mi 
<n§m.<mmxzz.hK'T i p^-7wmm$&mw& 

[06] AT I P7^—Ai97 MCOl^X, 

0 7 is-A.ffi&co—®i i^rrmxh h . 

[07] at i prnmrn^riz-o^x. w-xn-m: 

[08] cD-R/RWx-f ^<n-ry?iv— y'Piz-t 
it*.* AT I PRjgjfl-^ 5MES*L*KiMMB+fc* 

0X&&. 

[09] flaw>CD-R/RWH9-f7*fcmtft8E«^ 
WE^n 

[010] H9fcjj*Lfcffi«*-r Sy^TH»®»(c*iV^ 

StBff^-S * -f 5 bX'$>&. . 

1— -r-f-X?, 2— ^tfVH/l^E— *\ 3 — tT-y^Tv 
7\ 4-»9*ffiT2''7\ 5-CDf3-^ 6-AT 

1 Pf3-^, 7-CDxy3-^ s 8— u— ifiEttlll 

K 



[01] 




ETMl, BFM2 



ATIP Dolar 



CD 



CD 



[06] 
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8 


8 


8 


14 




1234 


111 
56789 0 12 


11111112 
34567800 


22222222 
12345978 


23333933333444 
90123458789012 




Sync 


Mi nu cmr 


R*cond a 


F r n re a h 


CRC r* m* i n <l * r 
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CH2] 



11 



CLKINQ— | 
(33, B68BUHz)T f— * 




CPOUT 



AGND 



34.S744MHz 



■ATTP D«U; 
- AST NC 




EFM1 
EFM2 



14a 14b 





















It 










s 










PS?*.* 





LT 



Id- 



ATIP 

em 



14 ° 14f 



jL 



15b 1 Bo 



15f 



EPM 



\ y- 

tTy Sg IS f 



■ 3— K 



[H7] 



111 0 1 000 
■ S 7 a 0 ■ ■ ■« 



3UB3YNC 

-EXTSTWC 
-EXTACK 

ATIPS7MC 

B ICLKIN 
BIDATAIN 



1 1 
0 



0 1 
1 



0 1 

1 



0 1 

1 



0 0 
0 



1 1 

0 



0 1 

X 
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/ 











AT I Pf3 — 



/ 



[03] 



AT IP Delay 



ASTIfC 




E PM7 U-AHIQ8*A 
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CD 



AT IP 



C2) ASYNC 



C3> 



71/— A 



7U-A 



AT IP 
Do 1 a 7 



35 96 87 0 1 2 



01?. 34657 



[125] 



3 1 

WBLIK^ ■ 



PLC. 



32 
FMO 



f a CK 



fa* 8 CK 



ATIP- 
PLL 



ATIPCK 



AT IP 



, MS F 
Da t a 

CSC 
' OK 

MS 7 
' Rdy 



[08] 



[010] 



ATIP ay n e 
Cdlaa posit ion) 



S a b o o d o a y- n o 
(disc poalt ion) 



Blook 17110 
(d i a e posit ion) 



0.3EFU Prinat 



2BPM Frames 
(SO, SI) 

V— — i 



0±2BFM 
Prams a 



-BXTSTNC 



O.SEFU 
F r a me » 

H 

_TL 




SUB5TNC 



0+36/-10KFM Frian 
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2EFM71 — Aj *JBSS*«2/iif©|E«i^*5V^ 



1 



%>o 

(2) ^14 2 

<D±%z^£yi&m-rz>z.tte~witfjx&>z>bmx.-£-ro 

(dttiE-r S i £ J: I? #M pfli £ 



2 



o 



3 



